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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 14 July 2006 . 
2a)E3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 30-39 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) KI Claim(s) 30^9 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on July 14. 2006 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
. a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Art Unit: 2123 



DETAILED ACTION 



Introduction 



1 . This communication is in response to the Applicants' Response mailed on July 
14, 2006. Claims 30-39 of the application are pending. This office action is made final. 

Drawings 



2. The drawings submitted on July 14, 2006 are accepted. 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 



basis for the rejections under this section made in this Office action: 



A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 21(2)(a) of such 
treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 351(a). 



4. Claims 30-39 are rejected under 35 U.S.C. § 102(e) as being anticipated by 
Thalhammer-Reyero (U.S. Patent 6,983,227). 
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4.1 Thalhammer-Reyero teaches Virtual models of complex systems. Specifically, as per 
claims 30 and 31, Thalhammer-Reyero teaches an automated method for simulating a 
developmental process of an organism (Abstract, Ll-16; Abstract, L29; CL1, L37-43; CL7, L7- 
12; CL7, L28-30; CL21, L3-8; CL25, L31-35; CL31, L37-49), said method comprising: 

a) receiving initial condition values and process parameters for the developmental 
process of the organism (CL38, L33; CL38, L24-26; CL38, L42-44); 

b) representing the organism or a tissue within the organism by a graph data structure, 
wherein the graph data structure comprises (Abstract, Ll-16; Abstract, L23-28; CL5, L25-29; 
CL5, L67 to CL6, L2; CL6, L61 to CL7, L5; CL7, L19-28; CL20, L8-1 1; CL65, L7-9; CL102, 
L31-33); 

i) a list of links, each link representing the interaction between two cells (Abstract, L20- 
23; 5, L25-29; CL6, L24-28; CL6, L61 to CL7, L5; 26, L55-58); 

ii) a lineage tree recording the family tree of cell birth for the cells represented by the list 
of links (Fig. 27; CLIO, L40-44; CL18, L31-35; CL27, L21-24; CL64, L34-41; CL65, L56-63); 
and 

iii) a list of nodes, each node representing a cell of the cells represented by the list of 
links (Abstract, Ll-16; CL6, L10-14; CL6, L24-28; CL6, L61 to CL7, L5; CL7, L31-34; Fig. 4; 
CL9, L36-39; CLIO, L50-52; CL16, L43-49; CL55, L7-10; CL62, L18-23; CL64, L34-41; 
CL65, L27-40; Fig. 29; CL88, L9-13), with an embedding describing the location of the cell in 
Cartesian coordinates (CL102, L47-57) and a set of differential equations describing the time 
evolution of the location of the cell (CL7, L19-25; CL7, L58-61; CL21, L3-8; CL26, 1-6; CL31, 
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L37-41), said differential equations comprising the initial condition values and process 
parameters (CL21, L3-8; CL38, L33; CL38, L24-26; CL38, L42-44), each node comprising a 
model that comprises a system of differential equations and associated parameters describing the 
developmental process (CL7, L58-61; CL21, L3-8; CL31, L37-41); and 

c) repeatedly solving the set of differential equations in a series of steps for a defined 
number of steps (CL19, L62 to CL20, L4; CL31, L37-49), wherein after each step results are 
generated and compared to a threshold to determine whether the developmental process has 
reached a trigger point for changing the number of nodes in the list of nodes, thereby simulating 
the developmental process (CL21, L3-8; CL31, L37-49; CL33, L13-21; CL83, L25-29; CL64, 
L34-41; CL85, L24-25; CL85, L63-65), 

wherein the developmental process is cell division, wherein reaching the trigger point 
adds a new node to the list of nodes (CL64, L13-16; CL64, L34-41; CL84, L53-56; CL85, L24- 
25; CL85, L63-65; CL89, Ll-5; CL89, L62-64); and . 

wherein the developmental process is cell death, and wherein reaching the trigger point 
deletes a node from the list of nodes (CL23, L23-26; CL62, L35-40; 63, L25-26; CL64, L34-41; 
CL82, L45-46; C89, L51-61). 

4.2 As per claims 32-39, Thalhammer-Reyero teaches the method of claims 30 and 31. 
Thalhammer-Reyero teaches that the automated method is implemented using a computer 
algebra program (CL7, LI 9-25; CL7, L58-61; CL21, 3-8; CL31, L37-49); 

graphing the nodes using the Cartesian coordinates (CL102, L47-57); 
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the differential equations further describe a cell cycle pathway checkpoint (CL7, L58-61; 
CL62, L35-40; CL88, L39-48); and 

the differential equations further describe a signal transduction network of the cell (CL1, 
140-43; CL5, 160-64; CL7, 14-5; CL7, 158-61; CL8, 138-42; CL21, 13-8; CL26, 16-10; CL90, 124- 
27). 

Response to Arguments 

5. Applicants' arguments with respect to 35 USC 102 (e) rejections filed on July 14, 2006 
have been considered. Applicants' arguments with respect to claim rejections under 35 USC 102 
(e) are not persuasive. 

5.1 As per the Applicants' argument that "the disclosure in an assertedly anticipating 
reference must provide an enabling disclosure of the desired subject matter; mere naming or 
description of the subject matter is insufficient, if it cannot be produced without undue 
experimentation; Thalhammer-Reyero does not provide an enabling disclosure of the invention 
automated method for simulating a developmental process of an organism; specifically, the 
disclosure by Thalhammer-Reyero provides abstract lineage trees in which the links merely 
represent descent by cell division, and not actual signaling and mechanical connections between 
cells in a tissue; one of skill in the art would require further undue experimentation to arrive at the 
presently claimed invention in view of Thalhammer-Reyero because Thalhammer-Reyero does 
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not teach one of skill in the art to practice computer algebra or developmental modeling, 
including variable cell positions, lineage tree, and interactions; 

the question of what constitutes undue experimentation was considered in In re Wands, 
858 F.2d 731, 8 USPQ 2d. 1400 (Fed Cir. 1988); the Wands Court approved a prior decision of 
the PTO Board of Appeals, which had listed factors to be considered and then applied them to the 
case before it; the factors to be considered were: the quantity of experimentation necessary; the 
amount of direction or guidance provided; the presence or absence of working examples; the 
nature of the invention; the state of the prior art; the relative skill of those in the art; the 
predictability or unpredictability of the art; and the breadth of the claims; 

inventions directed to the experimental sciences of chemistry and biology have long been 
considered unpredictable; accordingly, "in cases involving unpredictable factors, such as most 
chemical reactions and physiological activity, [the] scope of enablement varies inversely with 
degree of unpredictability of factors involved; 

applying the enablement test promulgated in Wands, the requirements of Wands 
described above have not been met by the Thalhammer-Reyero disclosure to anticipate the 
claimed automated methods for simulating a developmental process; with respect to the first 
factor, i.e., the quantity of experimentation necessary, Thalhammer-Reyero provides multiple 
abstract lineage trees in which the links merely represent descent by cell division; Thalhammer- 
Reyero is absolutely silent with regard to data pertaining to the actual signaling and mechanical 
connections between the cells in a tissue; as indicated in paragraph [0062] of the present 
application, "process parameters received in step 10 include rate constants, connection strengths, 
thresholds for activation, cooperativity, spatial geometry including cell position, etc"; one of skill 
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in the art in view of Thalhammer-Reyero would be faced with performing undue 
experimentation to arrive at the claimed invention; 

with regard to the second and third Wands factors, i.e., the amount of direction or 
guidance and the presence or absence of working examples, Thalhammer-Reyero provides no 
guidance for making or using a mathematical dynamical model of developmental biology; 
Thalhammer-Reyero is absolutely silent with regard to actual signaling and mechanical 
connections between the cells in a tissue; there are no working examples showing specific 
mathematical equations used in developing a model as described by Thalhammer-Reyero; the 
totality of the guidance provided by Thalhammer-Reyero regarding the computer based virtual 
models is limited to abstract lineage trees in which the links merely represent descent by cell 
division; 

with regard to the fourth and fifth Wands factors, i.e., the state of the prior art and the 
relative skill of those in the art, it is submitted that art of bioinformatics is extremely complex; 
Bioinformatics is constantly evolving field in which multiple variables must be considered in 
creating a developmental model; one of skill in the art would require a detailed description 
regarding the various mathematical equations necessary to create the automated method for 
simulating a developmental process of an organism, as claimed in the present invention; 

with respect to the sixth Wands factor, i.e., the predictability or unpredictability of the art, 
the invention is in the field of bioinformatics; it is well established that experimental sciences 
such as biology and chemistry are highly unpredictable, as indicated in the above-cited 
authorities; 
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with respect to the seventh Wands factor, i.e., the breadth of the claims, the scope of the 
pending claims encompasses receiving initial condition values and process parameters for the 
developmental process of the organism; Thalhammer-Reyero does not teach the mathematical 
consideration of the actual signaling and mechanical connections between the cells in a tissue; 
the scope of Thalhammer-Reyero does not encompass the claimed invention. 

anticipation under 35 U.S. C. § 102(e) requires that the reference recite each and every 
element of the claims in a single document, and that the single document provide an enabling 
disclosure of the full scope of the claimed invention; Thalhammer-Reyero fails to enable the 
methods of the claimed invention", the Examiner respectfully disagrees. 



The Examiner has discussed the arguments presented by the applicants with his 
supervisor and experts in the Quality assurance team and have been advised as follows: 



1 . The examiner directs the Applicants' attention to the following reference in the 

MPEP. 

2 1 64 [R-2] The Enablement Requirement. 

The enablement requirement refers to the requirement of 35 U.S. C. 112, first paragraph that the 
specification describe how to make and how to use the invention. The invention that one skilled 
in the art must be enabled to make and use is that defined by the claim(s) of the particular 
application or patent. 

The purpose of the requirement that the specification describe the invention in such terms that 
one skilled in the art can make and use the claimed invention is to ensure that the invention is 
communicated to the interested public in a meaningful way. The information contained in the 
disclosure of an application must be sufficient to inform those skilled in the relevant art how to 
both make and use the claimed invention. However, to comply with 35 U.S.C. 1 12, first 
paragraph, it is not necessary to "enable one of ordinary skill in the art to make and use a 
perfected, commercially viable embodiment absent a claim limitation to that effect." 
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Detailed procedures for making and using the invention may not be necessary if the description 
of the invention itself is sufficient to permit those skilled in the art to make and use the invention. 
A patent claim is invalid if it is not supported by an enabling disclosure. 

Furthermore, when the subject matter is not in the specification portion of the application as filed 
but is in the claims, the limitation in and of itself may enable one skilled in the art to make and 
use the claim containing the limitation. 
2164.01 Test of Enablement 

Any analysis of whether a particular claim is supported by the disclosure in an application 
requires a determination of whether that disclosure, when filed, contained sufficient information 
regarding the subject matter of the claims as to enable one skilled in the pertinent art to make and 
use the claimed invention. The standard for determining whether the specification meets the 
enablement requirement was cast in the Supreme Court decision of Mineral Separation v. Hyde, 
242 U.S. 261, 270 (1916) which postured the question: is the experimentation needed to practice 
the invention undue or unreasonable? That standard is still the one to be applied. In re Wands, 
858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988). Accordingly, even though the statute 
does not use the term "undue experimentation," it has been interpreted to require that the claimed 
invention be enabled so that any person skilled in the art can make and use the invention without 
undue experimentation. "The test of enablement is whether one reasonably skilled in the art 
could make or use the invention from the disclosures in the patent coupled with information 
known in the art without undue experimentation.". 
2164.01(a) Undue Experimentation Factors 

There are many factors to be considered when determining whether there is sufficient evidence 
to support a determination that a disclosure does not satisfy the enablement requirement and 
whether any necessary experimentation is "undue." 

The Court held that the specification was enabling with respect to the claims at issue and found 
that "there was considerable direction and guidance" in the specification; there was "a high level 
of skill in the art at the time the application was filed;" and "all of the methods needed to practice 
the invention were well known." 858 F.2d at 740, 8 USPQ2d at 1406. After considering all the 
factors related to the enablement issue, the court concluded that "it would not require undue 
experimentation to obtain antibodies needed to practice the claimed invention." 
A conclusion of lack of enablement means that, based on the evidence regarding each of the 
above factors, the specification, at the time the application was filed, would not have taught one 
skilled in the art how to make and/or use the full scope of the claimed invention without undue 
experimentation. 

2164.01(b) How to Make the Claimed Invention 

As long as the specification discloses at least one method for making and using theclaimed 
invention that bears a reasonable correlation to the entire scope of the claim, then the enablement 
requirement of 35 U.S.C. 112 is satisfied. 

2. The enable requirement refers to the 35 USC 1 12 First Paragraph's requirement 
that the specification describe how to make and use the invention; the description should enable 
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one skilled in the art to maker and use the invention defined in the claims of that particular 
application or patent. The enable requirement does not require that the description in a reference 
enable one skilled in the art to make and use the invention claimed in another application. 
Therefore the applicants 5 argument that the reference does not meet the requirements of In re 
Wands is incorrect and inappropriate. 

5.2 As per the Applicants' arguments that "mere naming or description of the subject matter 
is insufficient, if it cannot be produced without undue experimentation; Thalhammer-Reyero does 
not provide an enabling disclosure of the invention automated method for simulating a 
developmental process of an organism; inventions directed to the experimental sciences of 
chemistry and biology have long been considered unpredictable", the Examiner respectfully 
disagrees. 

Thalhammer-Reyero teaches examples of making the simulation models of the biological 
systems and automated method for simulating a developmental process of an organism, so it will 
not require undue experimentation for one skilled in the art to make and use the system though 
the biological systems are unpredictable (CL5, L67 to CL6, L6; CL6, L17-19; CL6, L25-28; 
CL7, L25-34). 

5.3 As per the Applicants' arguments that "the disclosure by Thalhammer-Reyero provides 
abstract lineage trees in which the links merely represent descent by cell division, and not actual 
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signaling and mechanical connections between cells in a tissue", the Examiner respectfully 
disagrees. 

Thalhammer-Reyero teaches lineage trees, actual signaling and mechanical connections 
between cells in a tissue (CL1, L37-42; CL5, L60-64; CL5, L67 to CL6, L6; CL8, L58-61). 

5.4 As per the Applicants 5 arguments that "Thalhammer-Reyero does not teach one of skill in 
the art to practice computer algebra or developmental modeling", the Examiner respectfully 
disagrees. 

Thalhammer-Reyero teaches practice of computer algebra or developmental modeling 
(Abstract, L16-23; CL3, L38-43; CL7, L58-61). 

5.5 As per the Applicants' arguments that "Thalhammer-Reyero does not teach one of skill in 
the art variable cell positions, lineage tree, and interactions", the Examiner respectfully 
disagrees. 

Thalhammer-Reyero teaches variable cell positions, lineage tree, and interactions (CL6, 
LI 1-12; CL6, L61-67; CL7, L25-34). 

5.6 As per the Applicants' arguments that "the scope of the pending claims encompasses 
receiving initial condition values and process parameters for the developmental process of the 
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organism", the Examiner takes the position that Thalhammer-Reyero teaches receiving initial 
condition values and process parameters for the developmental process of the organism (CL5, 
L67 to CL6, L6; CL7, L7-12). 



Conclusion 



ACTION IS FINAL 



6. * Applicants' arguments with respect to claim rejections under 35 USC 102 (e) are not 
persuasive. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
571-272-3717. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez, can be reached on 571-272-3753. The fax phone number 
for the organization where this application or proceeding is assigned is 571.-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to TC 2100 Group receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




K. Thangavelu 
Art Unit 2123 
August 10, 2006 



